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€9 Heat shield for refractory tube in molten glass feeder.

€D A heat shield for the refractory tube (26) in a molten glass
feeder has tubular metal sheath means (200) with semi-circular
insulating segments (210, 212) stacked therein. The sheath
means may be made in half sections (200a, 200b) to permit easy
removal and the segments are provided in sets with relieved
areas to accommodate the reciprocating refractory plungers (12)
of the feeder.
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HEAT SHIELD FOR REFRACTORY TUBE IN MOLTEN GLASS FEEDER

This invention relates generally to maintaining
a desired temperature of the molten glass in a feeder of
the type having reciprocating plungers operating inside a
refractory tube that is adapted to rotate inside a feeder
bowl. More particularly, this invention relates to a heat
shield for the upper end of such a refractory tube to
reduce heat losses and thereby facilitate closer control
of the molten glass temperature, and hence viscosity, in
the feeder bowl, and thereby enhance the consistence of
the glass gobs produced at the outlet of the feeder bowl.

In a glass plant molten glass is supplied to the
glassware forming machines through a heated forehearth
channel, and a feeder is provided at the downstream end of
the forehearth channel in order to form gobs of glass for
delivery to the various sections of a typical glassware
forming machine. The feeder has a plurality of
side-by~side vertically reciprocating refractory plungers
and the lower end of each plunger is generally associated
with an orifice defined in the lower portion of the feeder
bowl into which the molten glass is received from the
forehearth. An annular refractory tube surrounds the
plungers and extends downwardly into the molten glass so
that the bottom of the tube can cooperate with an annular
seating surface inside the feeder bowl to interrupt the
flow of glass when the feeder is to be shut down. During
normal operation of the feeder this tube is raised to some
predetermined height and rotates in the feeder bowl
providing a passageway between its lower end and the
feeder bowl through which the molten glass flows toward
the orifices. The refractory tube 1is supported for
rotation on its central axis in a frame which can be
raised or 1lowered, and the frame is generally provided
with means for rotating the refractory tube, which means
includes an annular bevelled gear provided coaxially with
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the refractory tube. In U.S. Patent Specification No. 4
554 000 such a mechanism is described in some detail.
U.S. Patent Specification No. 4 551 163 describes in some
detail the mechanism for operating the vertically recip-
rocating refractory plungers.

The present invention relates to an improved
heat shield fitted to the upper end of the refractory
tube, surrounding the vertically reciprocating plungers,
and designed to reduce heat loss from the molten glass in
the feeder bowl without interfering with vertical movement
of the plungers, and rotating movement of the refractory
tube.

U.S. Patent No. 4 328 023 shows a molten glass
feeder having a refractory heat shield inside a refractory
tube to reduce the exposed area above the molten glass in
the feeder bowl and reduce heat loss. However, this prior
art patent suggests a one-piece cast refractory shield
which cannot be removed without first withdrawing the
refractory plungers.

U.S. Patent No. 4 478 631 shows a molten glass
feeder having heat baffles of refractory material provided
inside a refractory tube to reduce the exposed area above
the molten glass in the feeder bowl and avoid excessive
heat loss. However, two unconnected heat baffles of
cumbersome size are provided alongside the plungers in
this prior art patent and because they are fabricated
solely from refractory material these baffles must be
designed to fit rather loosely inside the rotating refrac-
tory tube itself. The present invention represents an
improvement over these prior art patents, and also pro-
vides advantages when utilised in a feeder of the type
referred to in the above-identified pending patent appli-
cations. For example, both prior art configurations
require different installations for different size refrac-
tory tubes. This requirement is obviated in the subject
disclosure.
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This invention resides in a molten glass feeder
comprising a refractory feeder bowl or spout with several
side-by~side orifices defined in the outlet portion of the
bowl so that the lower ends of several vertically recip-
rocating plungers are adapted to cooperate with these
orifices to produce molten glass gobs for delivery to a
glassware machine. A refracfory tube 1is provided in the
feeder bowl and surrounds the lower refractory portions of
the plungers. This tube is supported for rotation in a
frame that has an opening to receive the tube and the
tube, in turn, permits the plungers to be provided inside
it so that upper portions of the plunger are secured in a
plunger support structure that provides for vertical
movement of the plungers in timed relationship to opera-~-
tion of the other components of the glassware forming
machine and of other elements of the feeder to produce the
glass gobs in an accurately controlled manner.

In accordance with the present invention a
generally tubular metal sheath means is provided above the
refractory tube, and this sheath means has a through
opening of at least the same circular area as that of the
inside of the refractory tube. This sheath is preferably
fabricated from two mating half sections or shells such
that these half sections are readily removable from their
position in the frame above the refractory tube without
necessity for removal of the plungers. A plurality of
insulatory semi-circular segments are stacked in sets
inside the sheath means to a depth of at least, approxi-
mately one-half the inside diameter of the refractory
tube. Each insulatory semi-circular segment has a
diametrically extending edge abutting another
diametrically extending edge of a corresponding
semi-circular segment in a particular set, that is, each
segment in the set is a mirror image of the other and they
abut each other along a diametrically extending edge.

Each such diametrically extending edge is relieved to
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accommodate the side-by-side reciprocating plungers
normally  provided in the feeder itself. These
semi-circular insulatory segments are fabricated from an
insulating material and preferably the lowermost set is
fabricated from a refractory material not unlike that
provided in the components which are in direct contact
with the molten glass in the feeder. The metal sheath is
also preferably, made in sections and the upper portions
of each section define an enlarged collar, which collar is
received in an opening defined for it in housing associ-
ated with the frame that supports the refractory tube. 1In
this manner, the heat shield of the present invention is
conveniently supported from the frame and its housing,
which are provided for support of the refractory tube
itself. Furthermore, the heat shield does not interfere
with rotation of the refractory tube during normal opera-
tion of the feeder.

A preferred embodiment of +the invention is
described hereinafter in detail with reference to the
accompanying drawings.

In the drawings:

Figure 1 is an elevational view with portions
shown broken away or in vertical section illustrating the
heat shield of the present invention installed in a
feeder.

Figure 2 is an enlarged view taken through the
same improved heat shield of Figure 1 where the refractory
tube mechanism and the plungers are shown broken away.

Figure 3 is a vertical section taken generally
on the line 3-3 of Figure 4.

Figure 4 is a horizontal section taken generally
on the line 4-4 of Figure 2, and Figure 4 also serves to
illustrate +the relative orientations of the sectional

views in Figures 2 and 3.
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Figure 5 is a perspective view illustrating one
of the twc half shells comprising the sheath means of the
heat shield.

Turning now to the drawings in greater detail,
Figure 1 shows in elevation, and partly in vertical
section, a plunger operating mechanism indicated generally
at 10 constructed in accordance with the disclosure of
U.S. Patent Specification No. 4 551 163. As disclosed in
that specification glass feeder plungers 12, 12 recipro-
cate vertically relative to orifices defined in an orifice
ring 18 so as to form gobs of molten glass for delivery to
a glassware machine (not shown). Molten glass moves
toward the viewer in Figure 1 from a forehearth furnace 14
into a feeder bowl 22, which bowl is provided with molten
glass to the 1level indicated generally at 24 from the
furnace forehearth. The forward end 16 of the furnace
forehearth supports the feeder bowl 22 and other compo-
nents of the feeder mechanism to be described.

"The plunger operating mechanism 10 is mounted by
means of bracket 312 to the front end of the furnace
forehearth 16, and the feeder bowl casing 21 is of con-
ventional configuration being provided with a peripherally
extending gib 20 to which may be mounted the shear mechan-
ism (not shown) in accordance with conventional practice.
Still with reference to the front end of the furnace
forehearth bracket 52 supports a refractory tube operating
mechanism 27 described in detail in U.S. Patent Specifica-
tion No. 4 554 000. The refractory tube is indicated
generally at 26 in Figure 1 and is fabricated £from a
refractory material as is the feeder bowl 22 and lower end
portions of the plungers 12, 12. As a result, all mater-
ials in direct contact with the molten glass are adapted
to withstand the temperatures of the molten glass. The
refractory tube 26 normally rotates in the position shown,
that is such that the lower end thereof is spaced slightly
above an annular seating surface provided for this purpose
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inside the feeder bowl 22. Thus, refractory tube 26
allows molten glass to flow toward the orifices in the
orifice plate 18. The tube 26 1is also adapted to be
lowered so as to seal the molten glass from the area of
the orifices as described in U.S. Patent Specification No.
4 554 000. The actual spacing provided between the lower
end of the tube 26 and the inside of the feeder bowl will
determine the flow rate of the molten glass to these
orifices. The orifice plate also comprises a refractory
element which is held in a super-insulating material and
surrounded by a shell-like protective housing in accor-
dance with conventional practice. Furthermore, the
orifice plate 1is conventionally mounted in a pivoted
holder or frame so that orifice plate support structure 32
can be pivoted downwardly from the position shown, about
the axis of pivot pin 34 to a depending position for
removal or replacement of the orifice plate. Latching
mechanism 30 is provided for securing the orifice plate
support structure 32 in the position shown.

The plungers 12, 12 are secured in plunger
chucks 36, 36 and the plunger chucks are in turn mounted
in a plunger carrier disk 40. As described in U.S. Patent
Specification No. 4 554 000, this carrier disk 40 is
attached to a plunger holder or banjo frame 42, the banjo
frame being in turn secured to a bracket 44 that is
connected to mechanism inside housing 50 for raising and
lowering the plungers in timed relationship with movement
of other components of the feeder and of the glassware
machine itself. As so ‘constructed and arranged the
plungers have lower end portions that cooperate with the
orifices in the orifice plate 18 to cause molten glass
gobs to issue from these orifices so that the gobs can be
fed to the various individual sections of a conventional
glassware forming machine. The refractory tube 26 rotates
in the position shown for it in Figure 1 so as to maintain
the molten glass in a homogeneous state as the glass
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travels from the forehearth channel (not shown) toward the
orifices in the orifice plate 18. The temperature of the
molten glass 1is directly related to its wviscosity and
hence it is important in the formation of the glass gobs
to maintain an optimum temperature in the feeder bowl, and
particularly in the area of the feeder bowl where the
vertically reciprocating plungers are operating to form
the glass gobs.

The present invention relates to a heat shield
for the upper end of the refractory tube the purpose of
which 1is to reduce heat losses from the molten glass
inside the refractory tube as a result of radiation and
convection upwardly through the normally open area
provided between the upper end of the refractory tube and
the wvertically reciprocating plungers. In its presently
preferred form the improved heat shield of the present
invention is provided above the upper end of the refrac-
tory tube, rather than inside this refractory tube as is
the case with prior art configurations, but which heat
shield is nevertheless supported from the frame and
housing structure containing the means for rotating the
refractory tube. . :

In U.S. Patent Specification No. 4 554 000, the
refractory tube mechanism is provided on bracket 52 at the
front end of the forehearth and more particularly on a
vertically extending pivot post 56 which is mounted in a
support structure 54 such that the refractory tube support
mechanism in housing 58 can be raised and lowered as
referred to previously. The means for rotating the
refractory tube is provided within the housing 58 and more
particularly is supported on a horizontally extending
frame 60 described in some detail in said specification.

Figure 2 shows a portion of this frame 60 for
supporting an annular bearing 104 in which the refractory
tube chucking means is rotatably provided. This chucking
means is indicated generally at 72 and comprises
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cooperating annular shaped members adapted to be clamped
axially on to the flange provided for this purpose on the
outside of the refractory tube 26. An annular bevel gear
90 is provided on the annular bearing for so rotating the
refractory tube in response to rotation of a drive gear
(not shown) but described in some detail in said speci-
fication. Figure 2 illustrates in pertinent part the
portion of the housing means associated with the frame 60
for the refractory tube support mechanism. This housing
58 defines an opening through which the refractory tube
can be conveniently removed for replacement or repair.
One of three eye-bolts is illustrated at 80 in Figure 2
for serving this purpose. These bolts 80, 80 also serve
to clamp the annular chucking means 72 axially as referred
to previously. Still with reference to Figure 2 the
location for the vertically reciprocating refractory
plungers 12, 12 is also shown in this view as it the heat
shield to be described.

In its presently preferred form the heat shield
comprises a generally tubular metal sheath means 200
provided above the refractory tube and including an upper
collar portion 202 which serves to support the sheath 200
from the housing means 58 associated with the refractory
tube support mechanism. The collar portion 202 includes
an inwardly extending peripheral portion spaced above said
collar portion so supported on said frame housing means 58
and serving as a convenient portion for manual removal of
said shells (200a, 200Db). The +tubular sheath means 200
also includes a depending portion 204 of generally
cylindrical external configuration and adapted +to fit
inside the refractory tube chucking mechanism 72. This
portion 204 of the sheath means 200 defines a generally
cylindrical inner diameter which defines a cross sectional
area at least as great as the inside circular area of the
refractory tube itself. Preferably, this inside diameter
of the portion 204 of the sheath means is somewhat greater
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in cross sectional area than that of the inside of the
refractory tube. For comparison purposes the dimension D
in Figure 2 illustrates the inside diameter of the refrac-
tory tube, and the dimension A illustrates the inside
diameter of the portion 204 of sheath means 200. The
axial extent of this depending portion 204 of the sheath
means 200 is preferably such that it is at least, approxi-
mately equal to one-half the dimension A, and this geo-
metry is deemed important to provide adequate insulating
material in this sheath means portion 204 to assure that
the desired reductions in heat loss in this area of the
feeder can be achieved.

Turning next to Figure 3, which view is also a
vertical section but taken on a line oriented at substant--
ially right angles to that of Figure 2, the, tubular sheath
means 200 and more particularly the depending portion 204
thereof is there provided with at least two and preferably
four layers of insulating material 210, 210. The
lowermost layer 212 of insulating material is preferably a
refractory material similar to that used in the fabrica-
tion of the refractory tube 26 and plungers 12. It is
important to note that the total vertical height B for
these insulating layers is at least approximately equal to
one-half the inside diameter of the refractory tube. The
layers 210 are preferably fabricated from a non-refractory
material such as the super-insulation used in areas of a
feeder or forehearth furnace not in direct contact with
the molten glass. Layer 212, however, is preferably
fabricated from a refractory material.

Turning now to a more detailed description of
the sheath means 200, Figure 4 illustrates in plan view
the makeup of the tubular heat shield 200 as two mating
half section or shells 200a and 200b which shells or
sections cooperate to define the tubular shell means 200.
Each such half-shell section is a mirror image of the
other. Figure 5 shows one such shell section 200a and
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from +this view it will be apparent +that the collar
defining portion 202 extends radially outwardly beyond the
depending portion 204, and that the latter includes
radially inwardly extending walls 206 which cooperate with
one another to define locating or indexing devices for
receiving notches defined for +this purpose in the
semi~circular insulating segments 210, 210. As best shown
in Figure 3 four mating sets of insulating segments are
stacked on top of a lower refractory set of segments 212,
The use of individual segments of convenient thickness
facilitates removal of these segments 210, 212 independ-
ently of the sheath shell sections 200a and 200b if
desired.

As so constructed and arranged a readily remov-
able heat shield is provided for the upper end of the
refractory tube in a glassware feeder of the type having
several plungers aligned in side-by-side relationship all
in accordance with the £feeder geometry disclosed in the
above-identified U.S. specifications. Present day heat
shields are generally fabricated from refractory material
which is by nature a rather poor insulator, and suscept-
ible +to cracking. The wuse o0f separate sections or
segments provided in sets in the heat shield geometry
described herein provides a very convenient construction
that is well adapted for removal for replacement or repair
of the various feeder components. The heat shield dis-
closed herein need not be bolted or otherwise secured to
the top of the reffactory tube mechanism as shown for the
prior art heat shHields referred to previously. The
improved geometry facilitates the repair and maintenance
of the refractory +tube mechanism. Furthermore, the
insulation elements themselves. are not attached to the
metal sheath or shell structure, which sheath can fit
closely into an opening provided for this purpose in the
housing for the refractory tube support frame.
Furthermore the heat shield is designed to improve control



10

15

20

25

30

35

- 0201217

of the temperature in the molten glass and hence viscosity
of the glass leading to more accurate gob weight control.
This improvement in uniformity of gob production leads to
advantages in the production of the glassware from these
gobs and of course the presence of a heat shield located
as described herein also leads to lower energy costs in
the glassware plant itself.
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Claims:

1. A molten glass feeder comprising a bowl
(22) with several side-by-side orifices defined in the
bowl, vertically reciprocable plungers (12) with Ilower
refractory portions cooperable with the orifices to
produce glass gobs, a refractory tube (26) surrounding
these lower refractory plunger portions and supported for
rotation in a frame (42) that has an opening to receive
the tube and the plungers inside the tube having upper
portions above the tube, characterised in that the feeder
also comprises:

a) generally tubular metal sheath means (200)
provided above the refractory tube and having a through
opening of at least the same circular area as that of the
inside of the refractory tube.

b) a plurality of insulatory semi-circular
segments (210,212) stacked in sets inside said sheath
means to a depth of at least approximately one-half the
diameter of said circular opening,

c) each segment having a diametrically extend-
ing edge abutting another segment of its set that is a
mirror image thereof, and said abutting edges being
relieved to accommodate the plungers.

2. A feeder according to claim 1, charac-
terised in that said tubular sheath means (200) is defined
by two mating half sections or shells (200a,200b) such
that they and the semi-circular insulatory segments
(210,212) are removable without necessity for removal of
the plungers (12).

3. A feeder according to claim 2, charac~-
terised in that said shell half sections (200a,200b) have
upper portions defining an enlarged collar portion (202),

and the feeder comprises housing means (58) for said
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refractory tube frame, said housing means having a through
opening to provide clearance opening for removal of the
refractory tube (26) and said collar portion being re-
ceived on said housing means and being solely supported

thereby.

4. A feeder according to claim 3, charac-
terised in that said collar portion (202) further includes
an inwardly extending peripheral portion spaced above said
collar portion so supported on said frame housing means
and serving as a convenient portion for manual removal of
said shells (200a,200Db).

5. A feeder according to either one of claims
1 and 2, characterised in that at least two sets of half
circular segments (210,212) are provided in stacked
relationship within said tubular sheath means (200), the
lowermost set (212) being of refractory material.
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